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1020020051146 ^^ ^^f: 2002/10/11 

^ ^vt^oil ^^-g- ^^^-B-^, ^^7] ^^^-^21 ^^oll ^^l^H, MX, GaS3/2 ^ 

RE# if-^H 2:^^^ i^-T- s'H^; s^l- si02l- sf-^M 

^>^^s]t^, ^V7] Mxi- ^^^3r>^ M€: Na, K. Rb ^ Cs^ 

^^^^H, MXl- ^^^^>fe F, CI, Br ^ IS. o]^<^^ ^^S.^^ 
^ ^1-1421 ^j^olJi, ^7] RE^ Ce, Pr, Pm, Nd, Sm, Eu. Gd. Tb, Ho, Dy, Er. Tm ^ Yb 

S. 4 
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1020020051146 #^ ^^f: 2002/10/11 

^ =1 «o^^ {AMPLIFYING OPTICAL FIBER AND METHOD FOR 
FABRICATING THE SAME} 

£ 1 ^ £ 2^ ^l-g-tt ^51-1-^1 ^4-§- ^^^-^^ 

£ 5 ifl^l £ 9^ ^ n)-^ ^^-g- ^^^-6- 2-^11^ ^12: ^^^^ €^^>7l ^ 
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1020020051146 #^ *^^]-- 2002/10/11 

<8> 5]:^=(Ce, Pr. Nd, Pm, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb) 3+7> c]^ 

^^.^6\]X] 4f-4f ^<^]^] ^ ^4. f-e-tlr ^^^-B-fe -B- 

£ «o^#(stimulated emission) M'^l ^J^^ ^^Sl- ^^*]-^ 7l^^ 7}^ 

^rv. ^>^j-B- "^^^ ^^1-^^ ^^^1 s^^i-^ -B-H«c3-#^i ^^^-^s. 

^ ^^4-?r 7l^# 7>^ ^ ^4. cfl^o] i.3-i.4j£fln 4^ 

oflA-l^ Pr3+4 Nd3+4 Dy3+7> «,}-#^H , 1 . 4~1 . 5j:mi Tm3+7l- 

1.5~l.Qim 4^J-<^l^ife Er3+7> «o^#t^4. 1.5~1.6//m 4^^^ 

tfl^oilA-^^ Er3+ ^-e- ^-^-B- ^^7l(EDFA, Er3+-doped fiber ampl if ier)7l- 

<9> 1.5-1.6j™ 4^J-'H1^^^ Er3+ ^-B- ^^^-B- #^7lsl 7l^oll ^5], A>-g-5]ul 

(silica) -B-sl ^^^-B-<^1 Er3+^ ^7}^}"^ >^]-g-^>Jl ^-^4, 1.3~1.4/Mn 4^<^14 
1.4-1.5j«m 4^J-'>1]^i^ Pr3+4 Dy3+4 Tm3+7} ^'^ -B-e]<^l^i JL-t^l ^4 

4(Kazuo Fuziura) ^«fl ^^^^^ 4^^^^S ^15,071,460^(" 

Process for the preparation of fluoride glass and process for the preparation of 
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1020020051146 "M- 2002/10/11 

optical fiber preform using the fluoride glass")^, ^l-^KLubos Vacha) ■^'^l 

i^l^^^l^S ;Hl5,567,219^("Polyimide coated heavy metal 
fluoride glass fiber and method of manufacture" fluoride)^! ■rr'S] % 
A^y-l- ^7HH «o^#*>^ JL#^ ^^-g- ^13:*>^ 

<io> ne^uf, Irsl-l-;^] -B-e:)^ 7l#2] ^sl^]- -^s^^-]^ ^aj-i^ AS. 

S.^m ^l^^M ^*>^JL, 3.o]9\. #2fl^ A^^o^ ^^1- ^Vo]l- 0.1% ^^^1^^ S^^} 
7l ^^l^^l 9X^. <=>]^ ^^l^Sl cflo].O.S.A^, ^til ^>^^ laj-l^^ oj-g-^ 

^51-1-7^1 ^^^^^ ^12: «^^<^1 ^^1S1<H 

<ii> £ 1 ^ £ 2^ f^Hfl<^l 4^ ^>^^ Mlr^l ^^-g- ^^^-^^ 

^12: ^^'^^ €^^1-71 H^ol4. £ 1 ^ JE 2* ^2:^>^. ^7] ^#-g- ^^^-R-^ 

3<H(core)<^l -g-(rod. 110) ^BflS. ^IrJl. #2]!^ (cladding)«^l ^^^V 

^ #ti(tube. 120) ^E)]^ ^>s.i:|.. .^Vy] ^ti(i20)5l ^(125) ^fl<^l >S-7l ^ 

(110)^ -a-^a ^ S^^H «Vi4^ ^ ^^o^-^ ijl^rq-. c]^ ^A^-^ o]^ ^y]^ 

<12> ^4 ^'(Polly Wanda Chu) ^<^1 ^^^^1^ i^l^^^^ 

J: ^16, 128, 430 Jl( "Composition for optical waveguide article and method for making 
continuous clad filament")^, #5^ ^(Polly Wanda Chu) "^"^^^ ^■ 

^^<^^ pj^s-s^BiJ: 6, 374, 641J:( "Method of making an optical fiber by melting 
particulate glass in a glass cladding tube")'^!'*'-^^ 
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1020020051146 ^^ 'S^}: 2002/10/11 

<13> £ 3€r f^2fl<^1 4^ IrSl-l-Tfl ^^-g- ^^^-^1- M-^ifl^ £^^14. % 

^^-^(200)^ 3 ^4]<=^1 ^^l^m S^(210)^, ^1-71 S^(210)l- ^5.^4^ #Hfl^(220) 

^(220)Sl #^1: ^l-ol7V 3.B.S., £:B(multi-inode. 240 ^ 250)5. ^^^^l?} 
^^]7} ^^iit^. ^^^^ a:£(single-mode)S ^^^1^171 ^7] 
^-^^-^(200)5:1 3.<^ ^^(A)^ Aim <=>]t}S. ^^^^S. 3.o] ^:^o] s^an^ ^ 

<14> til-sq- ^ol, ^sflcHl rt^^ ^^-g- ^-a-B-fe ^V7l^>^ tiV^ ^^1^1:^ 

7>^4. 

<i5> ^ ^, #^1- ^>oi7]- ^ ^-a-^ ^fl«^lAl^ tq-f' 

(multi-mode)S. ^^7} &>n7> ^^^^4. 

<16> 1- y^o^ s-^s. ^^^]7]7] 3.0] 

^ 4m o]^}s. ^^ig 3.0] z^^o] 8/fln<y ^^^-g- ^'S-B-^ ^#^1 ^^'^l 

<17> ^jl ^S^^n -^Sl ifl OH ^^o] ^7}^}7] nfl^ofl 
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1020020051146 W^ ^^1-: 2002/10/11 

-j! 4, ^'^n Wlr^l -^^S. ^^^], t-B- IrSj-l-^l 

(oxy-fluoride) 3.o] 3:^^<^1 ^^o] ofl-f f]^]^ ^y^]7} ^^SW. 



<19> ^ ti^Vr^^ Aj-^^V ^2flo^ ^M*V7l ^*><^ c.J^*V ^-^5.^^ , ^ ^ 

<20> ^ «Vt^o1 ^^6)1 i.#£]DlE}:E ^^o] ^7}t}:^] ^IL ^^^-^ 

21 71^1:51 7j-£7> ^ 9X^ ^^-g- ^1^«-<=>fl 

<21> ^ ^^^21 :E 4^ ^ %^M. Ji^o] ^^-g- :^Aj o- 

1- ^1:1- . 

<22> ^ ^vx^o^ H 4^ :^A>^ ^^ol ^4,^ ^^-g- ;^l^f-oll o;^^. 

<23> ^ ^vi^o] ^ cfs ^7]^^ ^€^1-71 ^^J: ^^-g- ^^^-^51 

<24> ^7]^ ^^^^1-71 ^ ^^'^^l 421- ^ ^fl^S ^^3-1-^ ^^Jll- 

GaS3/2 ^ RE* S-W^ S^^^ 3.o]9^; ^7] tfl-^ so^l- l-Ei4Ti^, Si02l- S.^ 

t}^ 2:^^^ 3.0]^; AV7I Si02l- S^*|-<^ S^^^ #Hfl^ 

^ 5L^*M T^^^sl^, MX* Na, K, Rb ^ CsS. o]^o]:^ 

-sMs] >a^olD^, ^7] MXl- ^^^*]-^ F, CI, Br ^ IS <^l^o1^ ^^S.^ 
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1020020051146 #^ ^^f: 2002/10/11 

AjEfl^ ^l-uj-o] Aj^o]j7, AV7I REfe Ce, Pr, Pm, Nd, Sm, Eu. Gd, Tb, Ho, Dy, Er. 

<25> ol^HA-^^ ^2it}<^ ^ ^^Hll- ^Ml^l ^^^>7lS. 

^ ^^^i, ^^l7l^, ^tt i^^l^^J ^^^^ ^ 

<26> £ 4^ ^ ^v^ofl nf^ ^^-§- ^-y-^l- M-E^-ifl^ -£^<5l4. ^^-g- ^-^^-^ 

(300)fe ^7] f^^-g- ^^^-^(300)31 ^^011 ^^1*>^ vfl^ SOl(310)sq-, ifl^ sol 

(310)1- ^^^}^ 3<H(320)4, ^0^(320)1- €Hfl^(330)^ iiL 

<27> ^7] ifl^ sol (310)^ ^^(C)^ 0.1~8j«moli3^, ^V?) ifl^ ^0^(310)^ 5~67l-%o] 
MX, 5-501:%^ GaS3/2 ^ 0.001-51:% oj^j-o] re^. ^c^^yo^ ^ ^4. OJS. 

4 3.JL 331-% o]^>ol Ge, Oa.4 3J1 401-% ol^}ol As. 0:^4 3.JL 671-% ol^}*^! s ^ 

0- e.q- sji 5o#% ojisi-o] LaS3/2 ^ ^]-4 ^1-^^ ^^^^ 4 sf-f- ^ ^4. ^7] mx-1- 

Na, K, Rb ^ CsS. ^l^o^^ ^-j^S^e^ ^ifl^ ^1-4^ ^^^^H, ^^^1 MX 

1- ^^j^]-^ X^ F, CI, Br ^ o] =01:51 ^o.^«-El ^1-4^ ^^^o]4. 
4^7] RE^ S]:^^ ^iiS.^] Ce, Pr, Pm, Nd, Sm, Eu, Gd, Tb, Ho, Dy, Er, Tm ^ YbS. 
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1020020051146 ^^ 'U^}- 2002/10/11 

<28> ^7] 9]^ 3^1(320)^ ^^(D)^ 2~10^an^H, S]^ ^^1(320)^ 30~1001-%'?I 

Si02l- "T- 0-^-4 3.J1 301-% B2O3, 0:^-4 3.jl lo 

1-% oi^].oi P2O5, aji 101-% ^1^]-'?] AI2O3, o:y.4 hji 301-% oi^>oi Q^Og, o:a4 
aji 40#% PbO ^ O-e.4 aji 101-% <^l^l-^l SiF4 W '^l^^^ -"^^^ ^ 

<29> ^7] #efl^(330)5l 2);g(E)^ 100-250^fln<5l^, ^7] #Efl^(330)^ 30~1001-%'?1 
Si02l- 5£^*><^ ^ ^li^. SEt!:, 3.JL 301-% ol5l-<?l B2O3. 0^4 3.JL 10 

ol*><el P2O5, 0^4 101-% ^l^V^^l AI2O3, 0^4 3.31 301-% ol^}o] Ge02, 0^4 

3.3L 40-1% o]*}^ PbO ^ 0^4 331 101-% SiF4 ^ s-]-4 o]^o^ w.^ c-^ ^ 

^ ^4. (320)4 €2fl^(330) ^4 -^^l- ^>^1 An^ 0.001-10%ol 

p^, H].^3i§|-7il^ 2% ^ms. ^^€4. ^7] ifl^ s<H(3io)4 4^ 3.^ 

(320) #^1: ^Vl- 2% o]^\s. ^^^^ ^ , ^ ^^-^l tfl^ ScH(310)4 ^ 

^(C)^ l~8/fln5. ^^€4. 
<30> £ 5 ^fl^l £ 9fe ^ ^^^i 4^ f^^-g- ^^^-^ 42i ^^^^ ^^'^^1-71 4 

£iS<^14. f^^-g- ^^^^ 3.7^^ 42i 4^ 4^^4, # 

^ 4^^4, 4^^4, 4^^^^ ^^^44. 

<3i> ^7] 4-^ sc>l 4^^^ 2)-^ f^4^ (chemical vapor deposition)^ 4^^!-^ 

#efl^-g- '^^'^ J^ti(420)4 ^^'^l sc>1(430)l- ^^^^^ 4^^°14. :£ 51- 

^, ^o^7i ^^-(420) ^s. 4^ soi-g- 7}^^% ^^J^>^4. <L>di/4^i 4M4 

t^(410)# oj-g-^H ^71 A^<^ ^ti (420)4 4^^ 7V<i1]:4. ^1 °fl . ^4 4*^ 

J^w-(420)fe sl^^M, >a-4 ^^(410)^ ^4 4^ -^-0(420)4 444 4 
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1020020051146 #^ ^^f-' 2002/10/11 

^^Ml ^4. ^ti(420)7|- 7V<i^oil itj-H^A^ A^cg (420)^ ^^<=Hlfe Jl^ 

4>7l ^^.(430)^ ^Hl ^SV^ AS.^ Sc>l(430)l- ^^^m] € 

4. ^0^71 MCVDCmodified chemical vapor deposition) , 

PECVDCplasma enhanced chemical vapor deposition) , OVDCoutside vapor 
deposition) VAD(vertical axillary deposition) >^>-S-l- ^ S 

^, #2fl^ ^ ^o]^] 'a-#(extrusion) 
(elongation) ^^^S. ^7] ^W-^l ^7] 3.0]% 

^A'i ^^atb ^. ^1-71 #2fl^-§- o| sq^^ 71-t^f^^i ^1-71 ^ ^-1<^^ 

^ 3.0] 7]^c>]] ir)-s]-A^ i^y- scH(430)7}- ZL ifl^ ^^^^ -^<^ 

^ti(420)7l- ^X\s\o] ^tq-. 

<32> >^l-7l 1-^ 31-:^^ ^«(420) ifl^ S^-g- €S 1-^ 

(440)# ^1-71 1-^(440)^ A^cg 

-§-71 ^^o\]^ MX, GaS3/2, RE f-^ €^ ^^^^ -§-§-^> ^, ^11: ^^^^Vfe ^ 

^^■i: 71^^-1 ^p^s^cf. £ 7^ ^^2:^1-^, ^7] ^S. #^(440)^ ^7] #ti.(420) 

^^^] O.OOl-lOmm ^^(powder), S^Cgrain) ^^<^el(rod) 

<33> ^1-71 vfl:^ sc^l ^7] ^ti.(420) vflSl 1-^(440)^ -§-§-^1^ 

ifl^ scH» ^^j^>^ 4^ ^14. £ 8# ^2:^>ia, ^^71 (420)1- 

^S. >^7l ^y.(420)S] ^^^^ 7l^:=g^ ^£.3. 71-^^1 ^4. ^7l 
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1020020051146 %^ ''M- 2002/10/11 

7>^ ^1-71 ^tiL(420)^ <^ 5}-^ (softening point ^Jl ^^7] ^S. # 

^(440)5] -§-g-^(melting point ^4. ^^7] ^M.(U0)7} 7M4o\] , 

-g-g-^ ^S. 1-^(440)^ 5]^ €^^^1 ^^7] ^0^(430) ^Hl ^^^tl: ^ 

^1^ ^^^^4. n, ^oM ^^"^ ^ti(420) vfl-f-ofl ^^7] 7V>.7)- ^ $i^t-ll, 

^7] ^^7] 7}^^ He, Ne, Ar. Xe, N2, F2, CI2, Br2 ^ l2^ ^1^^^ ^ 

<34> ^7] ^ti. ^7] J^ti.(420)l- ^^^^l^d-^S.^ ^7] ^^ -^ti. 

(420) vfl^l lal ^iT^S-Vfe 4^*^14. ^ 91- ^S^V^. ^7] ^^.(420)1- H 

91^^ ol>^o.s 7]-^^]-jI. >a-7l ^^-(420) tfl-^^ '^l ^:<i^ ^-1^-2.^ -^^1^1-^ 

^7] ^-^<^ ^ti(420)Sl «a-^^>l- ^^^A^Al^i:!-. ^ti(420)7> H 

^^(coIlapsing)s)Ji n tfl^ ^ ^It^^o)] 4s)-a-1 ^s.^ 

<35> ol^Sl ^^-g- ^t'S-B- ^^^S.^], ^7m ^12:^ ^^-g- S. 

7m ^"^^ ^^wHl ^711^>JL, ^>7l 2-71151 ^r^^ -S-g-^lT^A^ <?l#tl:rf. 

^^^-B-^ 7}2]^ Tg^A^ s^slJi, 4^1^^M 

^j-7] ^7]^ ^m^^^ ^^1- ^^^*]-7ll ^4. -^1-71 ^o>7l ^^^-^^ 7H1 

^ ^7M^J^S-^, ^^-§- ^^^-^1- ^^O.^^Bl iiJltlrCl-. 

<36> ^ ^Vxgol] ttf^ n 3:7^ >^^^o]l rrj-El-A-l V^-O^^}^] ^ o|o. 

^, ^]^]^ ^^Hll-# ^>7l <S 1> ^ <S 2>S. ^^elt]:4. 
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[S. 1] 
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^-§-5]^ S!]:^ 3.0] ^ #2fl^5l ^^^Aj^S.^ §1-71 <a 2><^1 14 

<39> [S. 21 







B2O3 


P2O5 
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<4i> cflS 

<42> o]t} ^ 41- ^2:^><:'^ -i^*}^. ^ ^^«=>11 4^ ^^-g- ^^^-H-(300)^ 3.o] 

(310), 5]:^ acH(320) ^ #Hfl^(330)-^S ^^^5)^, ^>7l ^#-§- ^^^^-^(300)5^ 
^^^^ <S 1> ^ <S 2><^1 7^^]s\o] oirf. >^V7] ifl^ ^0^(310)^ ^^(C)^ 0.6 
/zmolJi :i ^^1:^ 1.58<^H, ^^7] S<>l(320)sl 3];g(D)^ S/anoUi 3. ^^1:^ 
1.4590O14, €2fl^(330)5^ ^i;^(E)^ 125^fln<>lal H §^1-^ 1.45701oli:f. ^^-71 
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^^-g- ^-^^-^(300)2] 7fl^^ (Numerical Aperture, NA)fe 0.076<5lJl, 1.45j:ffli 

(Mode-Field Diameter, MFD)^ 9.25[m'^]^, ^^^-n-^^ ^ 

0.9dBS. i4B}\+i:f. ^V7l ^^-g- ^^^-^(300)^ 4>7l ^^-g- ^^j-^s] yfl^^ 0.117 
-^q- 0.(300)5}- ^7] ^^-g- £^ €^ 

^^o] 90%ol.^v <^ ^1*1-2.5. IdB ^ SE^, ^>7l ^^-g- 

^^^^(300)^ 1.45j«m 33^-^«^lA-lo^ ^^o] o.lSdB/molJi, A-^^>a:(dispersion)«5l 
0.080ps/nm.m«^14. ^7] ^^-g- ^>^^-^(300) ^<^]^^ lASpm ^^^fe 2-^ 

(350)S. ^15^>j1, S-S. ^^Hcut-oif wavelength)^ 1.2fM'=']^, t^^^ 
(bending loss)^ 1.65j[fln s]-^oi]a^ 0.2dB/km5. M-B|-\fc]-. 

^^^7] ^^-g- ^-^^-^(300)^ ^2flsi ^^^n ^^^^ 0.1dB/m:a4 

^± l^Eflfl^ln]-, J^A^o. o. B^loj^^-joflA-l A>-g-E)^ 

Aj-o :gol7|- 20~40m^ 3.^*}^, ^^^^ ^#7l Sfe 5)1 ^l^"!^ >^>^ 

<^lfe ^^^)-t:fJL 1- ^ :15^J1, ^BflS} 1:51-1-^1 ^>^^-^7> ^^-g- 

-^5}^ 71:^1^^ ^^^<5l 71-^iSH ^^^1 IdB ^^lAj-oljL A].^£7l- ^o].A-^ ^fl^Aj 

^^tb ^^]7} SXSi^^, ^^7] ^^^-^(300)^ ^^-g- -H-el ^^^-^^ 

^ ^^(fusion splicing)^] 7]-^*H ^^1: ^^*>^i=^. S 

t!:, ^>7l ^^-g- ^Aj.^(300)^^elol ^^nVo] (nlJ^A] )l- ^iT^^Ki 
£}■£ Sl-tj-^o.^ <?>^^€ l-2fl^ (330)4 ^0^(320)5. S^^y} ^Jis] 

SS., ^^2] ^^<H1 Sit!: ^7l ifl^ sol(310)2l OH ^tj- ^^o] ^4i^Vo.5. ^l^t^cf. 
^71 f^^-g- ^>a^(300)^ ^^^S] ^^cl tfl:^^ 5]^ 30^(320)1- f-^ ol^o^^lJl 
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1020020051146 W^ "i^l- 2002/10/11 

^S. ^^J-o] so1(310)<Hl^i^ ^^^5^VS-^, ^^7] ifl^ sc>1(310)7l- OH :i 

<44> H 10^ ^f^^ ols. 2.^^ ^v^]o^ ^Aj^ M-E^-^fl^ J£ 11^ S. IQo]] S. 

2)-^ 7]-^^ efl^l^i 4<^1-^^(510)^, ^ ^12 ^7l#eK530 ^ 560)5}, eflo] 
^•1 4^1^:£(570)^, i:£4^]^H(540)5^-, ;5)]1 ^ >5)]2 o]-c>]^x!})o]EK520 ^ 580)fi}-, ^ 
^^7l(590)S. ^^^^c}. ^7] m ^ ;(112 ^?1#eK530 ^ 560)^1 A>cloil^ ^ 
^^^^ cfla ^Al<^loil 4=. ^^j-^(300)7> ^^^o] o;i4. 

<45> ^7] 7]-^^ 5^lo1x-l i:1-o]^H(510)fe 1.45~1.5/^in ^^^^ %^S.% ^ 
9X3.^, ^7] no]x^ n|.ol^^(570)^ ^7] ^^^-^(300)1- ^^^7] ^t}c^ 

0.8m 4^^^ 400mW^ ^7] ^S.t]-o]^B.i5A0)<^] ^■ 

^7] ^^S^ -SOdBmolo^, ^7] ^'^-^(300)^1 ;a<^m 20in<^14. £ 

11^ 60nin<^l oje^ 0]^. 3g^5|-^ s)-;^- tfl^oflAl 30dB ^l^^^ o]^ 

^^€4. 4e|-^i, 4^71 ^^-i- ^^^-^(300)1- A>^*>^ S-«lH(1.45-1.5jrfln)5l ^a] 
^^b:]-^ Tm3+ ^-^ ^^a-n- ^#7l(TDFA, Tm3+-doped fiber amplifier)!- 
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<46> ^V^ti- W>S|- ^ ^^^1 4€: ^^-§- ^^^-^-^ ^^fl^l Wl^V*^ ^^^^ = 

<47> SEtl:, ^ 4^ ^^^^^ 5^^^^^ ^^^1 #2fl^^ 
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i^^^^ 11 

4^7] ^^l^M, MX, GaS3/2 ^ REl- ^^*H 3.^ 

^; 

>^1-7l ifl^ ScHl- IrSi^H, Si02l- 2:^^^ 3.o]S>\.; 

^7] 9]^ 3.0]^ Si02l- 2:^^^ #2fl^# J£f-*H 

-^7] MX* ^^^^ffe Na, K, Rb ^ Cs5. oj^o^^ ^^^^B] ^>i4s] 
^^H, ^7l MXl- ^^^^m F, CI, Br ^ IS. ol^o^:^ 5-.^S.^Bl ^sVM-^l 

^7l REfe Ce, Pr. Pm, Nd, Sm, Eu, Gd, Tb, Ho, Dy, Er. Tm ^ YbS ^ 
2] 

^ll^J-'Hl 9X^^^, 

^7] ifl^ S^Hfe Ge, As ^ SI- ^^i-^S. ^>fe f^^-g- 
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31 

^7] xfl-^ 3.0]^ LaS3/2l- ^^^^-i: ^^^-H-. 

[^^^%^ 4] 

^V7l MX^ "t^^ 5 671-%<^1^, GaS3/2^ f"^^ 5 v:|^^l 501-%<5lJI, ^o^7l RE 
^ f-^^ 0.001 i^^l 5#%^J^ ^^1^^ ^ffe ^^-g- 

5] 

^7] so] ^ #5fl^ SiF4l- i^^H ^-^^^^ ^^^J^^ ^ 

[^^^J- 6] 

^1-71 5]:^ 3.0]^ AI2O3 ^ Ge02» 

^7] #Efl^^ B2O3 ^ P2O5I- Sf-^]-'^ S^^^^ ^^1^^ ^^-g- 
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71 

^^1-71 ^ti. ji^l Aj-Hflo^ ^s. 1-^^ 1:^ 4^^^; 

4; 



25-19 



1020020051146 



^^ 'U^}: 2002/10/11 




25-20 



1020020051146 



%^ ^:^}: 2002/10/11 




25-22 



1020020051146 



%^ ""M: 2002/10/11 



6] 



420 



\ N \ \ S S \ S ^ \ S \ \ \ \ \ \ \ \ < \ 



A)V)V)V)y)V)V)v 

430 



[H 7] 



420 



440 



A)y)V)V)V)y)y>v 

430 



[£ 8] 



420 



440 



430 




25-23 



1020020051146 



2002/10/11 



[H 91 



420 



440-- 



430 



[-£ 10] 



LD 



510 520 



PD 



300 

A 



-540 



560 
i 



LD 



580 




590 



SPECTRUM 
ANALYZER 



-570 



25-24 



1020020051146 



%^ <^;^]-: 2002/10/11 



111 



1dB 



30 - 



60nm 



_i I I I I I i_ 



1400 1420 1440 1460 1480 1500 1520 
^^&[nm] 



25-25 



